A 52 years old patient was admitted to our hospital because of the recurrent large pericardial effusion, only four weeks after previous pericardiocentesis and drainage of 1600 ml of serous, initially idiopathic pericardial effusion. Five months before, he felt slowly progressing fatigue, dyspnea on effort and productive cough (but no hemoptysis). ECG revealed atrial fibrillation with low voltage and tachycardia and echocardiography demonstrated signs of an imminent cardiac tamponade and a foreign mass on the visceral layer of the pericardium in front of the right ventricle. Computed tomography verified epicardial infiltration of benign features in front of the right ventricle. The patient was initially stable after the first pericardiocentesis. However, soon after the hospital discharge, a large pericardial effusion slowly recurred, followed with dyspnea on effort. His medical history also includes arterial hypertension, well treated with ACE inhibitors.
type D pericardial effusion with the diastolic separation of pericardial layers of 24-30 mm in front of the right ventricle and 33-36 mm behind the left ventricle. Interestingly, there was a 15-20 mm thick, pear-like formation at the visceral pericardium in front of the right ventricle. Despite the huge size of the effusion, there were no signs of cardiac tamponade. Remaining echocardiography findings were normal, with the normal size and contractility of all cardiac structures.
Abdominal ultrasonography has shown normal size and shape of the liver with no focal lesions, but diffusely non-homogenous structure. Portal vein was normal, with no thrombosis. Gall bladder was of normal size and position, but bended, with increased wall thickness and with an infundibular content of high density but no calculosis. Choledochus was of regular luminal size, with no calculosis. Pancreas was normal, as well as the spleen and the kidneys. No ascites could be detected.
As a part of the initial management, pericardiocentesis and drainage of 1700 ml of hemorrhagic pericardial effusion was performed using fluoroscopic control in the cardiac catheterization laboratory, a flexible 7F catheter and the subxiphoid approach. Pericardial fluid analyses revealed the following findings: glucose 2.6, total proteins 44, albumins 27, alpha amylase 37, LDH 745 U/l, pH 8. All cultures for aerobic and anaerobic bacteria remained sterile. Direct microscopy and cultures for tuberculosis were negative as well. Cytological examination of the pericardial effusion has demonstrated coagulated proteins, scarce lymphocytes, granulocytes, and rare solitary cells with week expression of anisomorphism.
Cardiac catheterization was performed in the second session, in order to exclude presence of any pathological vascularisation of the timorous formation on the visceral layer of the pericardium in front of the right ventricle. However, coronary arteries were normal, as well as the left ventricle with the LVEF of 65%. Right-heart catheterization revealed normal pressures in the pulmonary circulation and the right-heart chambers.
In order to additionally visualize the tumor formation, intracardiac echocardiography was performed (Accu-Nav, UDRUŽENJE KARDIOLOGA SRBIJE CARDIOLOGY SOCIETY OF SERBIA Siemens, Germany). Scanning from the right atrium, it was possible to visualize pear-like tumor on the visceral pericardium in front of the right ventricle, 3x5 cm, arising from the epicardium on the wide basis, with distinct borders and no signs of infiltration of the myocardium. Small, thick, residual pericardial effusion was also detectable, despite the previous drainage of the effusion and the presence of a functional pericardial catheter.
In an attempt to clarify the etiological diagnosis, after 12 days of prolonged drainage of the pericardial effusion with a daily drainage of 200-300 ml of sero-hemorrhagic effusion, the patient underwent pericardioscopy and pericardial biopsy: (16.5 F Olympus HYF-1T flexible endoscope) (Figure 1 ). Endoscopic evaluation revealed signs of hemorrhagic inflammation on both pericardial layers. As expected according to the echocardiography and computed tomography findings, a large, solitary tumor formation, with macroscopic features of a lipoma, was visualized on the epicardial layer in front of the right ventricle. Six biopsy samples were taken from the borderline area of the tumor and surrounding epicardium and pericardium. The procedure was completed without any complications.
Patohistological examination has revealed lymphocyte infiltration and changes specific for cholesterol pericarditis as depicted in the Figure 1 .
Due to the continuous production of large amounts of sero-hemorrhagic fluid the patient was referred to pericardiectomy. Subtotal pericardiectomy was performed, but surprisingly 5x3 cm large tumor, previously confirmed by echocardiography, computed tomography, intracardiac echocardiography, and pericardioscopy was not present at the time of surgery any longer. Perhaps, a lipomatous content of the tumor was drained after the biopsy. However, several similar tumors ( Figure 2) were detected in the left pleura and removed during the same surgical procedure. In addition, 300 ml of thick chylous effusion was evacuated from the left pleura. The final diagnosis established from the biopsy samples taken by pericardioscopy and the samples taken during the surgery was cholesterol pericarditis with the chronic inflammation (foreign body granulomatous inflammation around the cholesterol crystals) as well as the benign pleural lipoma. Pear-like infiltration of the visceral pericardium in front of the right ventricle was most probably also a lipoma which collapsed after taking several biopsy samples. After the surgery, there was no relapse of either pericardial or pleural effusion and the patient was discharged from the hospital on antihypertensive medication and statins. The patient remained stable, with no symptoms, no pericardial or pleural effusion and no recurrences of lipomatous tumors during the 10-years of follow-up. He was even able to return to his previous profession -acting in the classical drama theatre.
Chronic pericarditis as a diagnostic and therapeutic challenge
The most important prerequisite for successful management of patients with chronic pericarditis is determination of the background etiology. Therefore, extensive etiological search may be needed in order to uncover the specific disease affecting the pericardium, sometimes, including pericardial fluid analyses and targeted pericardial biopsies. Although indications for pericardiectomy are well-established in constrictive pericarditis, referral of patients with chronic pericardial effusion for surgery is still a matter of debate, despite the clear instructions from the ESC Guidelines [1] [2] [3] and the American Society of Echocardiography clinical recommendations for multimodality cardiovascular imaging of patients with pericardial disease [4] . 
Discussion
When a pericardial effusion is detected, the first step is to assess its size, hemodynamic importance (especially the presence of cardiac tamponade) and possible associated diseases (either cardiovascular or systemic diseases). Pericardial effusion is often associated with known or unknown (e.g. hypothyroidism) medical conditions (up to 60% of cases). If inflammatory signs are present, the clinical management should be that of pericarditis. Cardiac tamponade without inflammatory signs is associated with a higher risk of a neoplastic etiology (likelihood ratio 2.9), whereas a severe effusion without cardiac tamponade and inflammatory signs is usually associated with a chronic idiopathic etiology (likelihood ratio 20) 1 . Therapy of pericardial effusion should be targeted at the etiology as much as possible. In about 60% of cases, the effusion is associated with a known disease and the essential treatment is that of the underlying disease. When a pericardial effusion becomes symptomatic without evidence of inflammation, drainage of the effusion should be considered since there are no proven effective medical therapies to reduce an isolated effusion. In the absence of inflammation, NSAIDs, colchicine and corticosteroids are generally not effective. The major specific causes to be ruled out are bacterial pericarditis, neoplastic infiltration and pericarditis associated with a systemic autoimmune or metabolic disease. Each of these specific causes has a frequency of <5% of all unselected cases of pericarditis from developed countries while frequencies increase in moderate to large pericardial effusions. The etiological spectrum is different in developing countries with a high prevalence of tuberculosis (e.g. 70-80% of pericarditis in sub-Saharan Africa, and often associated with HIV infection). Rare patients with relapsing pericarditis can also benefit from pericardiectomy [1] [2] [3] . Cholesterol pericarditis is a rare complication of chronic pericardial effusion or chronic scarring of the pericardium 5 and is exacerbated by cholesterol crystals. Common underlying causes include tuberculous pericarditis, autoimmune rheumatic diseases, and pericardial trauma [6, 7] . When a pericardial effusion is relatively acute, its cholesterol content remains in solution. However, when the pericardial effusion is chronic, the normal ability to dissolve cholesterol is impaired and cholesterol crystals are deposited in the pericardium and effusion [8] [9] [10] . The fluid is clear, in contrast to chylopericardium, and classically is said to have a glittering "gold paint" appearance, as it was the case with our patient at the first pericardiocentesis 11, 12 . However, any other macroscopic appearance of pericardial effusion apart from the "gold paint" is not excluding the diagnosis.
The effusions tend to be large. The concentration of cholesterol equals or exceeds that of the blood, often attaining values above 500 mg/dL (13 mmol/L) 12, 13 . Unfortunately, estimation of cholesterol level was not a part of our routine evaluation of the pericardial effusion, which turned out to be wrong in this specific case. The pericardial effusion associated with myxedema also has a high cholesterol concentration, but crystals are usually absent.
Blood associated with inflammation is thought to be the source of cholesterol in the pericardial fluid, and evidence of current or previous hemorrhage is usually evident. The pericardium is thicker than normal ( Figure  2 left) and its inner surface is lined with plaques and cholesterol deposits. The histological findings include fibrosis, inflammatory cells, cholesterol clefts and crystals of variable geometry, and giant cell granulomata.
Treatment includes pericardiocentesis, which is seldom effective over the long-term because the effusions tend to recur and can cause tamponade at any time 13 . This procedure also fails to address the thick, scarred pericardium and does not prevent the late development of constrictive pericarditis. Thus, optimal therapy is radical pericardiectomy with additional treatment of the underlying cause of chronic pericarditis [1] [2] [3] .
Conclusion
Differential diagnosis may be complex in patients with chronic pericarditis and according to both 2015 ESC guidelines and American Society of Echocardiography clinical recommendations require systematic application of multimodality imaging including targeted pericardial biopsies. In patients poorly responding to medical treatment or with specific etiology highly prone to constriction, pericardiectomy should be also considered as the ultimate treatment option.
